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Abstract 
Delay at signalized intersections is a considerable part of the journey time for public transport (PT) in urban areas. 
However, PT priority in traffic signals can reduce travel time and improve service regularity for buses at a relatively 
low cost to other traffic. In general it is difficult to apply analytical methods for calculation the effects of dynamic 
signal timing enhancements or active bus priority at traffic signals. Furthermore, no common methods are available 
for optimizing PT priority conditions and timings, which are usually conducted on the basis of traffic engineers’ 
experience and fine-tuned afterwards. This paper presents a simulation-based method for analyzing partial dynamic 
signal timings as well as fully adaptive signal control systems. Experiments with a microscopic traffic simulation 
model and a software-in-the-loop signal controller simulator are carried out to study the impacts on travel times for 
buses and other traffic of conditional active bus priority with the Swedish PRIBUSS method. The results show that 
PT priority results in shorter travel times for busses, and longer travel times for crossing traffic and traffic following 
the prioritized busses in one direction. This implies that there is a need for better methods to set the conditions for 
the bus priority in empirically based systems such as PRIBUSS. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Delay at signalized intersections constitutes a large part of Public Transport (PT) journey time in urban areas. PT 
priority in traffic signals can reduce travel time and improve service regularity for busses at a relatively low cost to 
other traffic (Bang 1987; Al Mudhaffar & Bang 2006; Zlatkovic 2009). Bus priority is easier to arrange in isolated 
signalized intersections than in coordinated systems, where the “green waves” may be disrupted and it may be 
necessary to make green time compensations to other approaches after the bus has passed. However, compensations 
made locally in the signal controllers may have negative impacts on the performance of the coordinated system if 
they are not carefully timed. Previous work (Wahlstedt 2005) has shown that bus priority can have negative impacts 
not only to traffic that crosses the prioritized bus route, but also to other movements following the bus route. 
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PT signal priority can be Passive or Active. In passive signal priority signal timings can be set favoring 
approaches with PT, and the speed of the progression can be adapted to typical PT-speed including time at bus 
stops. Passive priority is often good when the PT frequency is high and the dwell-time at stops is short and 
predictable. Active PT signal priority triggers priority measures when there is a PT vehicle present, thus requires 
selective detection of PT vehicles. Active priority measures can give larger benefits to PT vehicles than passive 
measures since they are only applied when they are needed, and can therefore be allowed to give more negative 
short term impacts to other road users.  
Active signal priority can be Unconditional or Conditional. Unconditional priority is mostly used for trams and 
will always favor the PT vehicles without consideration of negative impacts for other road users. Conditional 
methods may apply PT priority so that the overall intersection delay is minimized (Bang 1987). It can also be 
arranged by 1) setting limits for extension lengths; 2) by restricting the priority to uncongested time periods; 3) only 
giving priority to late/not to early busses which will also improve PT regularity. There are two main methods for 
conditional active signal priority: 1) Local signal timing adaptations with restrictions in a fixed timed system,  
and 2) Self optimizing methods that minimizes an object function (e.g. minimizes total road-user costs). 
In general it is difficult to analytically calculate the effects of dynamic signal timing enhancements or active PT 
priority at traffic signals. Although initial signal timing may be determined based on theoretical analysis, PT priority 
settings are usually conducted on the basis of traffic engineering experience. Microscopic traffic simulation is often 
applied to assess the impacts of dynamic signal timing as well as fully adaptive signal control systems.  
The aim of this paper is to study strategies and modeling of active bus priority in street networks with 
coordinated traffic signals. The impact of the priority is estimated based on resulting travel times for buses and other 
traffic. The Swedish standard PT priority method PRIBUSS (Burghout & Wahlstedt, 2007) is compared to a 
reference case with no priority in a case study for a network in Stockholm. 
The study is based on experiments with a microscopic traffic simulation model and a software-in-the-loop signal 
controller simulator including PRIBUSS. The simulations are done with a calibrated and validated model of an 
arterial street (Fleminggatan) in downtown Stockholm based on previous field studies (Al Mudhaffar 2006). Four 
cases are simulated: 1)No bus priority; 2) Bus priority in both directions of travel; 3) priority for Westbound busses 
only;  and 4) priority for Eastbound busses only. 
2. PT priority in traffic signals 
Terminology and philosophy behind signal control strategies varies around the world, the terminology is even 
different between British and American English. Therefore the term “phase” will be avoided in this paper, “stage” 
and “signal group” are used instead to avoid confusion. 
In the U.S. signal control is based on “stages”. A stage is a 
portion of the cycle time for a set of movements that can, and 
must, have green at the same time. It is normally divided into 
green, yellow and all-red intervals. The signal controller 
changes stage in a specified order. The length of the green 
interval can be altered but the inter-green times are constant. A 
stage can be skipped if no movements in the stage have demand 
for green, but will be activated if there is a demand for one or 
more signal groups in the stage (Davol 2001). 
The signal control strategies used in Sweden and many other 
European countries are based on “signal groups”. A signal 
group is a set of signals that always must show the same aspect, 
and control one or more movements that are given right-of-way 
simultaneously. The timings for each signal group are defined 
“periods” as minimum green, green extension time, all-red time 
etc. Each group advances in time and changes indication  
Figure 1 Primary- and secondary phase pictures, VU 94
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independently according to its given periods. Primary phase-pictures are defined instead of stages, but and the 
controller is free to form secondary phase-pictures as a combination of the primary phase-pictures.  
The advantage of the more flexible signal group technique is most evident in isolated, vehicle actuated signal 
control strategies, such as the Swedish LHOVRA control which is implemented as standard in almost every signal 
controller in Scandinavia (Vägverket 2004). The LHOVRA strategy was developed for isolated control at high 
speed road intersections as a modular toolbox of functions for signal group based control. Some of the functions are 
also used for coordinated signals (Al Mudhaffar & Cunningham 2001). Since the rigid stages are replaced by more 
adaptive phase-pictures it is easier to achieve an effective, active bus priority. 
2.1. Swedish signal group control in coordinated systems
In Sweden the same type of signal controllers are used for coordinated, fixed timed control as well as for isolated 
vehicle actuated (VA) control. It is common that signals work isolated VA at night and fixed timed coordinated 
during day time. All signal controllers are therefore equipped with logic and detectors for making local adaptations 
within the coordination. Often vehicle actuated past end green (PEG) is used for some local adaptations, where the 
exact moment for the signal change is set in real time when the last vehicle releases the detector at the stop line. The 
general approach is to optimize the signal settings in detail locally, rather than optimize the overall settings in the 
coordinated system, mainly because of traditions and the available hardware. 
2.2. Methods for conditional PT priority in coordinated signals 
Conditional buss priority strategies grant priority based on certain criteria concerning the detected PT vehicle 
and/or the traffic signal. Priority criteria for PT vehicles can be lateness with regard to its schedule or selected 
routes. The number of passengers in the vehicle or time headways to the previous and the next bus are other 
proposed criteria for future implementation. Criteria for the signal can be that the priority measure is not applied 
when the intersection is congested. The impacts to other traffic movements and road users can also be limited by 
setting conditions for how often and how long extensions may be or given, and guaranteed minimum green time to 
conflicting stages.  
There are two main approaches to conditional priority: 
1. Prioritizing PT at the cost of other traffic with local adaptations in a normal fixed timed coordination, but with 
restrictions on how large the negative impacts may be. 
2. Minimizing the overall delay with an optimization-based adaptive control strategy. 
Adaptive control strategies work by trying to minimize a cost function for the impacts of the signal timings. The 
function normally includes weighted costs for delay, stops etc. for all links in the system. A bus is normally given 
higher weight in the optimization process since it carries more passengers, e.g. equivalent to 20-50 cars. The 
adaptive systems count vehicles and makes predictions of their arrival times at the next signal as a part of the 
optimization process. Most adaptive systems are stage based and do not attempt to optimize the signal changes 
exactly after every vehicle, but rather optimize the overall signal settings. 
SCOOT is one of the first commercial, wide spread adaptive signal systems for coordinated networks (Arveland 
2005). SCOOT has a centralized structure with a central UTC computer that optimizes the whole area 
communicating directly with every signal controller. The cycle time is optimized every five minutes, offsets every 
cycle and green split a few seconds in advance of every stage change. SCOOT only makes small changes from the 
previous cycle in order to make the system stable (Arveland 2005) There are two types of bus priority in SCOOT; 
central and local. A detected bus can be weighted up and taken into account in the optimization process as a central 
priority, but the communication will delay the call for priority 3-4 seconds. There is also a possibility to do a local 
extension in the signal controller to grant priority for busses arriving in the last seconds of green. The local priority 
can be inhabited by SCOOT if the degree of saturation is too high. Also the central priority can be restricted to 
degrees of saturation. It is also a possible to restrict priority to late busses. The stage order cannot be changed, but in 
the latest version of SCOOT (MC3) there is a function for stage skipping. SCOOT does not predict the dwell time at 
stops, so the bus detector needs to be placed downstream of the nearest bus stop (TRL 2010). The average travel 
time reduction when introducing SCOOT is typically around 11% (Arveland 2005). 
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SCATS is an Australian partly adaptive hierarchical signaling system, it could be described as a mix of an 
adaptive system and a plan selection system (Arveland 2005). The development started in the 1970´s and SCATS is 
spread outside Europe. The network is divided in sub-systems of one to ten signalized intersections around one 
critical intersection. Cycle time and green splits are optimized for the critical intersection based on real time vehicle 
counts. Timings for the other intersections in the sub-system are then selected from a library of preset time plans so 
that they are compatible with the optimized plan for the critical junction. The local controllers can skip stages if 
there is no demand, and shorten stages for side roads if there is low demand within limits set by the strategic level. 
Optimal offsets are calculated every cycle and are changed if three out of five subsequent calculations suggest the 
new offset. At a strategic level a choice can be made if two or more sub-systems should be joined with a common 
cycle time at the current traffic situation. PT priority is done locally and includes extensions, recall, extra stages and 
green split compensations after priority. SCATS is good for making green waves at the main road, and have showed 
main road travel time reductions of 18% .The effects on side roads and PT is unclear (Arveland 2005, Wood 1993). 
SPOT/UTOPIA is distributed adaptive system developed in Italy, spread in a number of European countries and 
the only adaptive system implemented in Sweden. SPOT sets the signal timings by minimizing a cost function 
calculated locally in a SPOT unit in each intersection. Neighboring SPOT units share vehicle counts and predicted 
signal changes for the next minutes. UTOPIA is the higher level that tries to optimize the whole system. 
SPOT/UTOPIA is developed to prioritize PT, the movements though the system, including stops, are predicted in 
UTOPIA and the intersections are “prepared” in advance for the arrival of the PT vehicle. At the local level in SPOT 
the PT vehicle will be given a value of 25 cars in the optimization process. 
In Torino SPOT has resulted in reduced travel times of 2-7% for PT and 10% for cars. The average travel time 
reduction when introducing SPOT has been 10% for PT and 12% for cars (Arveland 2005). Field tests of SPOT in 
Stockholm have showed 10% travel time reduction for PT and 7% for cars (Al Mudhaffar 2006). The possibility to 
prioritize PT in SPOT/UTOPIA is one of the reasons for the interest for the system in the Scandinavian countries. 
Another approach to conditional priority is to make local priority in a fixed timed coordination, and try to restrict 
the impacts on other traffic. This approach is wide spread in German-speaking Europe, where the signals often are 
stage based and with almost unconditional PT priority (Wood 1993).  
3. PT priority with PRIBUSS 
PRIBUSS (Swedish acronym for Prioritizing of Busses in Coordinated Signal systems) was developed in 
Stockholm in the early 1990s. PRIBUSS is now included as standard in most signal controllers on the Swedish 
market, and is the common method for PT priority in Sweden. Another method is used for the more unconditional 
tram priority in Gothenburg (Wahlstedt 2005). 
PRIBUSS could be described as a toolbox of PT priority procedures for the traffic engineer to choose from when 
designing the traffic signal. It is developed for conditional PT priority on top of the normal primary fixed-time 
control. The engineer decides which procedures, conditions and limitations that will be applied by parameter 
programming. It can be used for isolated as well as coordinated control (Bjork & Dahlgren 1991). The priority and 
compensations are done locally in each signal controller and neighboring intersections are not considered. There is 
no method for prioritizing between buses with conflicting calls, the bus that first calls for priority will be served. It is 
up to the engineer to limit the functions so that the negative impacts on the coordination are acceptable. 
There are six PRIBUSS procedures: 
• Extension: extends ongoing green   
• Re-taken start: return to green if conflicting groups have not yet have become green (eg. under inter-green and 
red-amber) 
• Early green: cuts the ongoing stage, with optional limitations 
• Extra stage: inserts an extra stage in or between the normal stages 
• Double early green: cuts to subsequent stages  
• Double extra stage: cuts to subsequent stages and inserts extra stage 
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The PRIBUSS programming in the signal controller is built up of a number of functions that start a selected 
procedure given a set of conditions. If all conditions are met, the function is started and all other functions are 
blocked until the function is ended. A bus arriving during green will use an extension function to block other 
PRIBUSS functions to for conflicting buses.This is the only way conflicting calls for priority are handled. There 
could be more than one function with different conditions for the same type of procedure. Each function is 
conditioned by a “window” in the cycle, the status of some signal groups, and to one or more time plan in order to 
make sure that the appropriate PRIBUSS function is chosen. There could also be a conditioned, guaranteed green 
time for conflicting signal groups. There is also a set of similar conditions deciding whether to make compensations 
or not after the function is ended. 
Figure 2 Flowchart for PRIBUSS (Björk & Dahlgren 1991) 
There is a bus-counter dedicated to each approach, the busses are counted in when they call for priority and 
counted out after passing the stop line. In downtown Stockholm a radio based AVL system is used for direct 
communication between the bus and signal controller. A bus more than two minutes ahead of its schedule will not 
be approved for priority. An approved bus will be counted in and start a PRIBUSS function if the conditions are 
met. A time-out counter is started with the PRIBUSS function and it can be reset by a second bus, or by a bus in the 
opposing approach if it is allowed to use the same function. 
When the function is ended, the “c-pulses” for signal changes that have been blocked and “saved” by the 
PRIBUSS function will be conducted and compensations to conflicting signal groups are made by changing the 
timings in the next cycle if the specified conditions for compensation are meet. The function can be programmed to 
block itself and/or another function for a certain time after the function is ended to reduce the impact to other traffic. 
4. Case study 
The case study aim is to study the travel time impacts of PT priority with PRIBUSS. Simulation experiments are 
carried out using the VISSIM microscopic traffic simulation model connected to EC1 signal controller simulators 
with exactly the same programming as in the field. The studied time period is the morning peak hour 08.00  - 09.00.  
The area chosen for this study includes a section of the urban arterial Fleminggatan and the crossing street 
Scheelegatan at Kungsholmen in downtown Stockholm with a system of six coordinated signals. The streets in the 
area are relatively congested during peak hours and there is heavy bus traffic in general purpose lanes. Fleminggatan 
is a typical Stockholm main street, 18m wide, accommodating approximately 21 000 vehicles daily and trunk bus 
route 1. It has one lane for general purpose in each direction, on street parking and short turning pockets at some 
intersections. The intersection Fleminggatan - Scheelegatan is the critical intersection in the signal coordination, the 
other side roads to Fleminggatan are only of local importance.  
Trunk bus line 1 on Fleminggatan has a five minute headway with articulated busses and signal priority. Bus line 
56 with 15 minute headways has the same route through the studied area but no signal priority. Line 40 with 10 
Cal for 
priority 
Any 
function 
active? 
In cycle 
time 
window? 
Signal 
status 
conditions?
Start 
extension 
End 
function 
Compen
sation? 
In cycle 
time 
window? 
Signal 
status 
conditions?
Start extra 
stage  
End 
function 
Compen
sation? 
In cycle 
time 
window? 
Signal 
status 
conditions?
Start early 
green  
End 
function 
Compen
sation? 
...... ...... ...... ...... ...... 
Johan Wahlstedt / Procedia Social and Behavioral Sciences 16 (2011) 578–587 583
minute headways operates on Scheelegatan without signal priority. There are no dedicated bus lanes in the studied 
area. 
The coordinated signal system includes four intersections and one pedestrian crossing at Fleminggatan and one 
intersection at Scheelegatan that is only coordinated during day time. The signals have a cycle time of 82s in peak 
hours and are mainly fixed-time with some local traffic adjustments using PEG of c:a 5 seconds in most signal 
groups.  
The area has been studied several times in recent years (e.g.. by Al-Mudhafar 2006) and there is much traffic 
measurement data available. 
5. Simulation model 
Analytical methods can be used for analysis of fixed-time traffic signal impacts as well as some simple vehicle 
actuated control, but are normally not applicable for estimation of the impacts of more complex vehicle actuated 
signals, adaptive signal control and PT priority. It is, however, possible to study such control methods using 
simulation. A commonly used method in recent years for more detailed studies of signal control strategies is to link 
a commercially available traffic simulation model (e.g. VISSIM, Aimsun etc.) to a signal controller simulator for the 
studied type of signal controller (Zlatkovic et al. 2009).  
he method used in this case study was “software-in-loop”, a microscopic traffic simulation model (VISSIM) 
connected to a signal controller simulator (EC1-simulator). The vehicular movements and interactions were modeled 
in the traffic simulator which also modeled the signal controller detector loops. The detector status was sent to a 
signal controller simulator which processed the data and sent signal group statuses back to the traffic simulator. The 
returned signal group status controlled the indications of the traffic signals in the traffic simulation model. 
Figure 3 The case study area 
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Figure 4 Simulation model setup 
5.1. VISSIM model 
The traffic simulation software used in this study was VISSIM. The 1000m x 500m VISSIM network contains 
six signalized intersections, ten incoming and twelve outgoing links for vehicular traffic, pedestrians crossing at 
crosswalks, one bus line with signal priority and two lines without. The traffic signals are equipped with detector 
loops for receiving data to the EC1-simulator. The percentages of heavy vehicles except busses are 2-3% in the 
different incoming links according to counts, but VISSIM default vehicle lengths are used for cars which can be 
somewhat too short for Stockholm conditions. 
This simulation network was originally built and calibrated in 2004 with an older version of VISSIM. It has been 
modified and used for different purposes in newer versions of VISSIM since then, without being re-calibrated. The 
network can therefore not be considered as fully calibrated to current conditions, but as a realistic hypothetical 
network. The traffic flows, turning percentages etc. used in the model where collected in May 2003. As far as 
possible, data from 08.00-09.00 in the morning of Wednesday 2003-05-14 were used in the model. 
5.2. EC1 Signal controller simulator 
One of the most common signal controllers used in Sweden is the Peek EC1. Part of the programming toolkit for 
the EC1 is a signal controller simulator with which signal plans/programming for the EC1 signal controller can be 
tested on a PC before implementation in the field. This simulator has been coupled to VISSIM to simulate the 
control, including the bus priority, exactly as it is implemented on the street. The EC1-simulator / VISSIM interface 
translates detector readings from VISSIM to the controller inputs and signal status in the controller to red, amber 
and green orders in VISSIM. The detector status needs to be updated 10 times / sec in order to make the EC1-
simulator work as a real signal controller in the street, and therefore VISSIM needs to have 0.1s time step when the 
EC1-simulator is connected (Burghout & Wahlstedt 2007). The signal programming used in this work is that which 
was used on the street 2003, at the time of data collection for the simulation model, including some programming 
errors later corrected in the controllers at the street. 
6. Simulation results 
The results for each scenario presented below are an average of the results from ten simulation runs with different 
random seeds. The same ten random seeds have been used for all scenarios. Travel time has been used as main 
indicator of the impacts of the PT priority in this study, the delays caused by the traffic signals can be assumed to 
vary proportionally since everything else is kept constant. Travel time was measured from passing the stop line at 
one intersection to passing the stop line at the next intersection. When travel times for one segment are mentioned 
below, they are they denoted with the latter of the two streets.  The number of stops has not been studied for each 
approach, but only for the whole area. 
6.1. Results with and without PT priority 
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The signal system was simulated with and without “PRIBUSS” PT priority. The traffic signals in the simulation 
model were in both cases controlled by EC1 signal controller simulators connected to VISSIM as described above. 
The bus detectors were disconnected in the case without PRIBUSS so that no priority calls could reach the signal 
controller.  
Figure 5 Travel times with and without PT priority 
The travel time for busses decreased with bus priority while travel time for traffic that crossed the bus route 
increased as could be expected, see Figure 5. More interesting is that travel times for eastbound cars, i.e. the 
direction with bus priority, also increased. Westbound cars experienced a small decrease in travel time. One possible 
reason for this could be that long green time extensions caused by PT priority shifted the “green wave” so the 
coordination for opposing traffic was disrupted. 
The number of stops for all vehicles (including busses) increased with 4% when the PT priority was used, but it 
decreased with 23% for buses. 
6.2. PT priority only in one direction 
Two more scenarios, PT signal priority only for Eastbound buses, and PT signal priority only for Westbound 
buses, were simulated in order to analyze the impacts of the PT priority on traffic that opposes the prioritized bus 
direction, see results in Table 1. 
Table 1 Travel times with PT priority in no, both or eater direction
  Travel times: Car Travel times:  Bus 
PT priority Diff. Westbound Eastbound Southbound Northbound All Westbound Eastbound All 
No   201.43 140.43 93.07 76.09 511.02 295.04 251.04 546.08
Both directions   197.28 149.39 105.11 84.63 536.41 268.74 247.13 515.87
  Abs. -4.15 8.96 12.04 8.54 25.39 -26.3 -3.91 -30.21
  Rel. -2.06% 6.38% 12.94% 11.22% 4.97% -8.91% -1.56% -5.53%
Eastbound   201.65 139.37 96.58 83.73 521.33 291.72 237.51 529.23
  Abs. 0.22 -1.06 3.51 7.64 10.31 -3.32 -13.53 -16.85
  Rel. 0.11% -0.75% 3.77% 10.04% 2.02% -1.13% -5.39% -3.09%
Westbound   181.94 147.6 98.73 77.89 506.16 255.59 269.35 524.94
  Abs. -19.49 7.17 5.66 1.8 -4.86 -39.45 18.31 -21.14
  Rel. -9.68% 5.11% 6.08% 2.37% -0.95% -13.37% 7.29% -3.87%
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The travel time for buses changes as follows: 
• shorter travel times in scenarios with priority only in “own” direction than with priority in both directions 
• slightly longer travel time with priority only in “other” direction than without priority. 
Other traffic traveling along the whole length of the coordinated system showed the same trend, bus priority in 
“own” direction only was slightly better and in “opposite” direction slightly worse than no priority. The travel times 
between intersections differed much more, as can be seen in Figure  below.  
The results for each segment can in some cases be explained by the implemented priority functions. There are bus 
stops upstream from the intersection Pipersgatan and CG Lindstedts gata westbound as well as up steam from 
Wargentinsgatan and Scheelegatan eastbound. The dwell times at the bus stops are included in the travel times in 
Figure 6. 
7.
Figure 6 Travel times for busses and general purpose traffic at main street (Fleminggatan) between each intersection
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7.  Discussion and conclusions 
 This paper presents a study using experiments with a microscopic traffic simulation model and a software-in-the-
loop signal controller simulator to study the impacts on travel times for buses and other traffic of conditional active 
bus priority with the PRIBUSS method.  
The results of the simulations show that active bus priority resulted in considerable benefits to the bus 
passengers, 9% and 2% travel time reduction in respectively direction. The travel time reduction in both directions 
together is 6%. This is in line with data collected from field in previous work (Al Mudhaffar 2006) showing travel 
time reductions of 7% with PRIBUSS and 20% with SPOT for both directions together, compared with no bus 
priority. 
This study also showed longer travel times for other traffic, up to 13% on the cross street and 6% on the main 
street. One could expect that traffic that traffic crossing the prioritized bus route would get increased travel times 
since the PT priority re-locates green time from the crossroad to the main street with the bus route. The PT priority 
also disturbs the coordination between the main intersection and the side streets (Scheelegatan) intersection with 
Kungsholmsgatan by changing the offsets.  
On the other hand one would also expect that cars on the same street as the prioritized bus route should benefit 
from the re-located green time, and not get an increased travel times as the Eastbound cars in this case. The travel 
times between each intersection show both increased and decreased travel times for vehicles in the same direction as 
the prioritized bus. One reason for this could be that the green wave progression partly will be adjusted to bus speed, 
including dwell time at stops, and cars benefiting from the bus priority therefore have to wait for the buss (or the 
next normal green period) at the next signal. This is the case at C.G Lindstedts gata in both directions as well as 
Scheelegatan Eastbound. Another reason for this could be that compensations made after the bus priority destroys 
the green wave in the opposite direction as indicated by the increased travel times with bus priority only in opposite 
direction.  
The impacts of buss priority with PRIBUSS seem to be very much dependant on the individual settings in the 
intersections. Those are set by experienced traffic engineers but since there is no good way to calculate optimal 
settings, and there is no built in optimization in the method, the result is unpredictable. One possible method could 
be to use simulations to systematically test different settings in the priority functions before implementing them on 
the street.  
The used simulation method seems to have a good potential for evaluation and improvement of bus priority 
functions. Further research will try to describe the impacts of different priority functions and finding criteria for bus 
priority that gives shorter travel times for public transport and/or les negative impacts on other traffic. 
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